The aim of the study is to assess the magnitude of the problem and certain epidemiological factors associated with malaria and examine the changing pattern of malaria through its parameters of measurement during 2009-2011. The study was carried out at the Rural Health Training Center (RHTC), under the J. N. Medical College, Aligarh Muslim University, Aligarh, (India) for three years from 1 st January 2009 to 31 st December 2011. Teams of doctors and paramedical staff regularly visited the villages. If any person was found to be suffering from fever, his/her blood was examined for the malaria parasite. Patients were given presumptive treatment and radical treatment if slides were positive. The findings of the study demonstrated that the number of malaria cases increased during the study period, but in the year 2010, a sudden upsurge was noticed. Out of 5594 patients, most of the patients seen were in the age group of 11-20 years (34.3%). P. vivax (96.2%) was the most common malaria infection in these areas. An increasing trend of malaria was seen from July to October. Most of the parameters of malaria measurement increased many folds in 2010 and showed a declining trend in 2011. The overall findings of the study indicated the high endemicity of malaria in the study area and demonstrated a changing pattern of malaria in the registered villages as most of the parameters of malaria measurement increased. An integrated approach is needed which includes mass survey or active surveillance, and appropriate drug therapy to tackle this public health problem.
Malaria is one of the major public health problems in the developing world and accounts for 300 to 500 million cases and more than 1 million deaths annually. 1 In South East Asia Region (SEAR), an estimated 23 million new cases occur annually. The disease is thought to kill 34,000 people each year in this region. 2 India is one of the highly endemic countries and reports about 1.8 millions cases per year, of which 40-50% are due to Plasmodium falciaprum. 3 A recent study estimated that the number of malaria deaths in India could well be as much as 6-fold higher than the current World Health Organization (WHO) estimates. 4 After the introduction of National Malaria Control Programme in 1953 and Malaria Eradication Programme in 1958, the success was short lived and setback occurred. 5 The cases of malaria re-emerged, including cases of P. falciparum. A modified plan of operation was launched in 1977 to control the alarming situation. 6 
Introduction Practice Points
 Malaria is one of the major public health problems in India  The findings of the present investigation showed that in 2010, a sudden upsurge of malaria cases was noticed in the study area.
 Plasmodium vivax was the most common infection.
 The overall finding indicated high endemicity of malaria as most of the parameters of malaria measurement increased.
 An integrated approach is needed which includes mass survey or active surveillance, and appropriate drug therapy to tackle this public health problem. conventional insecticide resistance in mosquitoes has made the present malaria situation more gloomy and causing concern. 8 The present National Drug Policy on Malaria (2010) has been drafted keeping in view the availability of more effective antimalarial drugs and drug resistance status in the country. 9 The aim of the study is to assess the magnitude of the problem and certain epidemiological factors associated with malaria and examine the changing pattern of malaria through its parameters of measurement during 2009-2011.
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Materials and methods
The present study was carried out at a Rural Health Training Center (RHTC), under the Department of Community Medicine, J. N. Medical College, Aligarh Muslim University, Aligarh, (India) for three years from 1 st January 2009 to 31 st December 2011. With their vast canal network in a semi-arid setting, the rural areas under RHTC provide a fertile ground for the propagation of malaria. Hence, these areas can prove to be ideally situated for the study. With a geographically demarcated target population of seven villages, its trained health workforce helped in blood collection and examination of slides of suspected patients of malaria. The registered villages under RHTC and their population are given in Table 1 .
Keeping in mind the current growth rate (1.3%) in the study area, total population of the registered area was 14,213 (an increase of 182) and 14,398 (an increase of 185) in 2010 and 2011 respectively. Teams of health professionals, medical interns and paramedical staff, including medico-social workers regularly visited the villages for family health studies, routine immunization against six killer diseases, antenatal and family planning services. If any person in these villages was found to be suffering from fever with or without chills and rigors, s/ he was asked to visit the RHTC on the same day or next day for blood examination and to take treatment for fever. Sometime teams brought patients to RHTC after the end of visit on the same day to make sure the blood examination of the patients was done. Because of awareness, most of the time patients themselves visited the center to get their blood tested for malaria and to collect medicines. When patients came to RHTC, their personal details and history of present illness was taken. They were thoroughly examined, particularly for pallor and spleen enlargement. Temperature was noted down. Their blood samples were taken on a slide by the prick method and thick and thin films were made. Staining of the slides was done by Giemsa stain. Slides were examined microscopically under high power.
After taking blood samples, patients were given presumptive treatment for malaria and paracetamol for fever. They were also asked to carry out cold sponging in high grade fever. Patients were told to come to RHTC on the next day to collect the blood report and to take radical treatment if slides were positive for malaria parasites. They were also motivated to ask other family members and neighbors to get tested for malaria parasites if any of them had a high grade fever. Various parameters of malaria measurement were calculated to know the magnitude of the problem and operational efficiency.
Data was collected, tabulated and analyzed using SPSS 12. Ethical clearance was taken from Institutional Ethical Committee. Informed consent was also taken from the patients and their guardians in case of minors. Figure 1 shows the cases of malaria in last seven years (2005) (2006) (2007) (2008) (2009) (2010) (2011) in the registered villages under Rural Health Training Centre (RHTC). It is to be mentioned that records were checked for malaria cases reported at RHTC during seven years, however, study was conducted for three years from 2009-2011). The Number of malaria cases increased in a gradual manner until 2009, but a sudden upsurge was noticed in 2010. This outburst of malaria cases could be attributed to climate change. In 2010, the western part of Uttar Pradesh including Aligarh experienced heavy rainfall which might help in the breeding of mosquitoes. In the year 2011, a declining trend was observed in these areas. Table 2 presents a distribution of study population according to age. Out of 5594 patients, most of the patients were seen in the younger age groups, the maximum being in the age group of 11-20 years (37.9%) followed by 1-10 years (27.0%) and 21-30 years (12.6%). Table 3 depicts the distribution of smear positive malaria cases. It was observed that out of 5,594 blood slides examined over three years (2009) (2010) (2011) , the total number of malaria positive smears was 1,761 (31.4%); P. vivax accounted for 1,694 (96.2%) cases and P. falciparum was detected in only 67 (3.8%) patients. The total number of patients suffering from fever who attended the centre to get their blood tested for the malaria parasite was 1761, while the largest number of malaria patients were from Jawan, 950 (53.9%) ( The results of the various parameters of malaria measurement are shown in Table 5 
Results
Discussion
From the findings of the study, it has been observed that P. vivax is the most common malaria infection in these rural areas. Similar observations were also made in neighboring Haryana. 11 Similarly in Sri Lanka, the majority of the malaria cases were caused by P. vivax. 12 However in the Purulia district of West Bengal, a tribal dominated area, P. falciparum infection was the most common (20%) followed by P. vivax (6.4%). 13 In Ethiopia, P. falciparum and P. vivax were also the dominant human malaria parasites but contrary to our findings P. falciparum was more common (60%) than P. vivax (40%). 14 Suspected malaria infection in a higher number of the younger population may be attributed to the fact that they are more vulnerable to the infection. Adults and older age people are more protected either due to presence of immunity or by protective measures. 15, 16 Infants are comparatively more protected if born to immune mothers during first few months of life by presence of IgG antibodies. It has also been observed that a high concentration of hemoglobin during early months of life in infants suppresses the development of P. falciparum infection. 10 The majority of patients suffering from fever attended the centre to get their blood tested for malaria parasite were from Jawan village which is situated very close to the centre (0.5 Km). Its closeness to the centre might be a factor for the maximum utilization of health care services. The reason for maximum endemicity in this village could be the Upper Ganga Canal just behind this village, water stagnation in the village and the poorly maintained reservoirs of the nearby thermal power station.
It was also found that the reported cases were less frequent in the month of October as the temperature dropped at that time. Similarly, in very hot and humid conditions, cases could not be detected. In India, rainfall in the month of July to September provides an opportunity for breeding of mosquitoes. However, heavy rainfall or flooding also has an adverse effect on breeding of mosquitoes. The results obtained in the study are corroborated by the studies carried out in the Sonebhadra district of the Uttar Pradesh province of India 17 and in southern Ethiopia.
14 Annual Blood Examination Rate is an index of operation efficiency. API depends upon the annual blood collection and examination rate. A sufficient number of blood slides must be obtained and examined for the malaria parasite to work out the API accurately. 10 To improve the coverage, a nearby Government run Community Health Centre (CHC) and RHTC should work together and share the data. If data from CHC is taken, ABER will be much more than obtained in the present study. API in the present study was higher than the other study. 18 Similarly, low AFI is also reported by researchers from nearby areas. 17 Malaria mortality and morbidity may be reduced significantly by improving diagnostic tests, and management of the cases to prevent further unwanted complications. A sustainable community based system from diagnoses and treatment through community health workers, school teachers, influential people, religious leaders etc. would be more effective. There is an urgent need to increase the awareness regarding climate change and the possibility of increased incidence of vector borne diseases and their prevention. Community participation through information, education and communication activities is the one of the keys of the success. 
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Limitations
It should be noted that there may be under reporting of the cases. However, as far as P. falciparum infection is concerned, very low incidence has been reported as compared to P. vivax. Major drawback in the data collection is that this study was conducted at the RHTC. The nearby Government run Community Health Center can be asked to share its data so that real picture will emerge.
Conclusion
The findings of this study confirmed that malaria endemicity is very high in the study area and the major outbreak of malaria was caused by P. vivax rather than P. falciparum. Most of the patients seen were in the age group of 11-20 years old. An increasing trend of malaria infection was noticed in the study area and this could be attributed to change of climate conditions like heavy rainfall. There is a seasonal variation in the incidence, the peak being in the month of August and September. An integrated approach is needed which includes mass survey or active surveillance, appropriate drug therapy, spraying of insecticide and environmental sanitation before July. Special attention should be given to the children and females.
